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Dear David Gregory,

The attached report entitled, Waste Composition of Orange County documents
the results of a one-week field study by your staff, temporary workers, and students and
faculty of the University of Florida. The data from this study will be used to update the
FIl orida Department of ®RasteCalcoommpeenpgrogram. Pharkt ect i o
you tremendously for your help and allowing us to use Orange County Solid Waste
Division facilities in our recent waste composition study. The members of the Orange
County team were wonderful and crucial for completing the study. This study was
essential to updating the Florida Department
WasteCalc. As no previous waste composition study existed for Orange County, this
study was crucial for the accuracy of WasteCalc. Orange County is a heavily populated
county and an accurate representation of the waste composition in the county is
necessary.

Multiple people from Orange County deserve recognition for their contribution to
this study. Ray Bilodeau was incredibly organized as he took time to make sure
samples were randomized but stil/l represented ¢t
Bilodeauds knowledge and planning truck arriwv
extremely beneficial to the project efficiency. Additionally, the Orange County
employees, Tevaris, Saul, Phillip, and Ashanti, were extremely hardworking and a
delight to have around. They did not sign up for the dirty work of sorting samples, but
we eager to help us complete the study. The employees, Juan and Shane, were also
very helpful' They kept the provided an efficient system for sample delivery and kept
samples organized. Additionally, members like Allan Cole and Marchelle Allen, were
essential to helping us complete the project. Marchelle coordinated temporary workers,
an important aspect in conducting a large scale project. Allan provided truck route
information that is of great help to our future report writing and research endeavors.
Last, but not least, we would like to extend a heavy thank you to David Reed and
Patrick for all of their efforts during the week. They provided a safe working environment
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and were quick to help with any tasked asked of them. We are extremely grateful for
their oversight and attentiveness.

Thank you again for making the first stop on a three week trip of waste
composition studies run smoothly!

Sincerely,

D

Timothy Townsend, Ph.D., P. E.
Professor
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EXECUTIVE SUMMARY

The week of April 29™, 2019 through May 4™, 2019, the University of Florida
Department of Environmental Engineering Sciences performed a waste composition
study at the Waste Management Materials Recovery Facility (MRF), which is located at
the Orange County Landfill. This study was funded by both Orange County and the
Florida Department of Environmental Protection (FDEP). The goals of this project were
to: 1) provide Orange County with a current evaluation of their municipal solid waste
(MSW) composition;and2)updat e FDEPO6s solid waste composi
WasteCalc because it relies on current waste composition studies to calculate the
material composition of MSW for each of Floridab s 67 counti es

The first step in conducting this waste composition was to plan out a sampling
method. This stage included determining the number of samples to be sorted (40
samples) and deciding upon which trucks to sample. A proportional mix of commercial
and residential trucks were to be sampled. Incoming garbage trucks were randomly
selected from each commercial and residential category until the desired number of
samples were acquired. A 200 to 300 pound sample was obtained from each truck, and
each sample was sorted into 39 different categories by researchers and a group of
temporary workers. After the sample was sorted, each category bin was weighed and
the contents were discarded.

After collecting the material weight data, the UF team calculated the mass
fraction for every category in each individual sample. Then, the mass fractions for the
category were averaged for all 40 samples. These ratios were then converted to
percentages to find the greatest contributor to Orange C o0 u M$W girsam. The
results found A Ot Paperd t the largest component of this particular waste stream
at 19.7%. Typical contents placed into this category include soiled paper (e.g. napkins,
paper towels, and tissues), pizza boxes, and glossy paper.

The results of the Orange County waste composition will be integrated into
WasteCalc to provide more accurate and representative results for this county and other
countyoés with similar population densities.
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1 INTRODUCTION

1.1 Municipal Solid Waste in Orange County

Orange County has five municipal solid waste (MSW) collection zones as shown
in Figure 1 below. The three primary haulers for the county are Advanced Disposal
Services, Inc., FCC, and Waste Pro USA Inc.. Advanced Disposal Services Inc. works
primarily in Zone 1 and Zone 3, Waste Pro USA Inc. operates in Zone 2, and FCC hauls
in Zone 4 and Zone 5. Orange County operates the County Landfill which contains
separate disposal units for Class | and Class Ill waste. Orange County operates two
transfer stations located within the county; the Porter Transfer Station and the McLeod
Road Transfer Station. Orange County has suburban areas, the city of Orlando, which
continues to grow rapidly, as well as rural areas on the outskirts of the county. As a
result, the waste stream includes a mixture of waste from various businesses,
restaurants, and different types of homes (i.e., apartment complexes, single-family
homes).
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Figure 1. Solid Waste Zones of Orange County.



1.2 Location of Study

As seen in Figure 1, the landfill in Orange County is on the border of Zone 4 and
Zone 5 and is a short distance from Zone 3. The surrounding areas of the landfill are
very diverse in population. More of the surrounding area south of the landfill is more
rural, which represents the areas of the county that exhibit similar characteristics.
Additionally, there were many neighborhoods and suburban areas adjacent to the
landfill site. Therefore, the waste coming into the landfill could be easily separated by
composition (residential or commercial) and location, allowing the data to represent the
entire county. At the county landfill, there was space and resources to accommodate
the study, so it was the most fitting location to conduct the research.

2 METHODOLOGY

2.1 Preparation

It was determined for logistical reasons that 40 samples was the most
reasonable number of samples that could be collected in the week-long study. Many of
the previous waste composition studies reviewed for this study were performed using 40
samples per week. A study by the Luled University of Technology in Sweden suggests
the minimum number of samples that are necessary to achieve statistical significance is
10 and states it is not realistic to take more than 40 samples for a weeklong sampling
period?,

Once 40 samples were agreed upon, the level of confidence and precision were
calculated using the sample calculation equation, as seen below in Equation 1, written
in the ASTM D5231 method (Standard Test Method for Determination of the
Composition of Unprocessed Municipal Solid Waste, ASTM International, 2016). To find
the estimated mean and standard deviation, the annual MSW tonnages reported in
2017 to FDEP by each county were inputted into the 2018 version of WasteCalc.
WasteCalc generated the most prevalent component of the waste stream, which was
used to estimate the standard deviation and the mean by using the tables in the ASTM
method (see section 5.1. ASTM Tables for Calculating sample size). WasteCalc
reported fAOther Plastico as the | argest
Orange County.

Where:
n=number of calculated samples
t=student t statistic corresponding to the desired level of confidence
s=estimated standard deviation
e=desired level of precision

compo



x=estimated mean

After the largest component was identified, it was determined that a sample size
of 40 would result in an 85% confidence level and precision level (e) of 0.15.

To divide the samples between commercial and residential MSW, Equation 2
was used for each of the studies. For t hi s studyés purpose, comm
standard commercial facility and any multifamily residential facility (e.g., apartment
complexes, condominiums). Residential strictly included single-family residential
curbside pick-up. The study required 13 commercial samples and 27 residential
samples in Orange County.

After identifying the number of samples, the researchers coordinated efforts with
Orange County Landfill. First, the UF team went to the Orange County Landfill to
discuss logistics and understand what resources would be available to use while
performing the sort. It was determined that the sort would be conducted in the Materials
Recovery Facility (MRF) on the same site of the landfill. Orange County assisted in the
sort by providing operators and equipment to retrieve, transport, and dispose of
samples.

2.2 Sampling Method

Three to four commercial trucks and four to five residential trucks from each zone
for a total of approximately eight trucks per day were sampled. As residential
(automated collection vehicles) or commercial (typically front-load vehicles) garbage
trucks entered the scale house they were directed to a specified area of the landfill
where the samples were obtained.

An Orange County employee conducted interviews with each incoming truck
driver regarding information on where the particular load came from and what it might
contain. Notes about the interview, the tare weight of the pickup, and the total weight of
the pickup were recorded for each truck on a sample sheet (see section 5.2. Sampling
Sheet). To retrieve a sample, the load from the truck was emptied and then mixed up by
a bull-dozer following the cone and quartering method specified in the ASTM method.
Then, a 200 to 300 pound sample was loaded into the back of a pickup truck lined with
a tarp and brought to the MRF to be placed on the MRF floor as seen in Figure 2.



Figure 2. Transportation and Delivery of a sample.

2.3 Sorting Method

After the pickup delivered the sample, the sorting team used shovels to load the
sample into bins. The bins were brought to the scale in the MRF, weighed until the
contents of the bins reached 200 pounds or more, dumped on the sorting table, and
sorted into 39 categories (shown in Table 1).



Table 1. List of Categories used in the Orange County Waste Composition

1 Newspaper 21 Clear Glass

2 Corrugated Cardboard (OCC) 22 Brown Glass

3 High Grade Paper (Office type) 23 Aluminum Cans/ Foil

4 Polycoated aseptic containers 24 Steel/Tin cans

5 Food service container (polycoated) 25 Other Ferrous Metals

6 Other Composite (metal coated) 26 Other Non- Ferrous

7 Boxboards 27 Yard waste

8 Other Paper 28 Food waste

9 #1 PET bottles 29 Animal By-Product

10 #2 HDPE bottles- translucent 30 Other Organics

11 #2 HDPE bottles- colored 31 Wood

12 #3-#7 (Other plastic bottles) 32 Asphalt shingles

13 Bxpanded Polystyrene (food service) 33 gypsumdrywall

14 Bxpanded Polystyrene 34 concrete/bricks

15 Rigid Plastic (tubs, cups,lids) 35 Rubber and Leather

16 Rigid Plastic (food service plastics) 36 Clothing, Footwear, other textiles
17 Grocery Bags 37 Small appliances/ Electronics
18 Other Flexible Plastic 38 Hazardous waste

19 Other Plastics 39 Residuals

20 Green Glass

The table that was used had a 2 inch by 2 inch metal screen on top. This allowed
any residue smaller than 2 inches by 2 inches to fall through the table. Note the residue
was not sorted into the 39 categories but was accounted for in its own category called
A Re s i dAlsa,lif ang bulky items were picked up, it was noted on the sample
observation sheet. Figures 3-5 present the setup of the sorting process.



Figure 4. Sorting Table with a sample.



Figure 5. Examples of different category bins. Category 28, Food Waste,
is on the left. Category 18, Other Flexible Plastic, is on the right.

After the table was cleared of all garbage, the 39 different category bins were
weighed one-by-one on the scale. After the weight had been recorded (see section 5.3.
Data Collection Sheet), the contents of the bins were discarded into a roll-off container
inside the MRF, which was emptied in the landfill every two days or so.

3 DATA AND RESULTS

3.1 Raw Data Collected

Raw data refers to the fact that this data is presented in the 39 categories
decided upon by the UF team. The next section puts these categories into broader
categories in order to give a general breakdown of the MSW stream. Each table in this
section is color-coded to match the general category it falls under in section 3.2.

The percentages were based on the averages of the mass fraction for each
category. The equations used, as seen below, follow the ASTM D5231 method. In order
to take the individual mass fraction of each category in an individual sample Equation 3
was used.

Zp MM o

Where:
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After each mass fraction was calculated, the average of the mass fractions for all

40 samples for the category was taken and multiplied by 100 to obtain a percentage, as
seen in Equation 4 and 5.

i@ -B a'Q T
6 00 QAEQT W@ Qe ol M T v
Where:
iQ I ANTAGEDAAOGET 1
Raw data from the Orange County waste sort is shown in Table 2. The total waste
stream, commercial samples, and residential samples were recorded. To divide the

samples into commercial and residential, the data sheets were cross referenced with
the sample sheets to see what they were designated as by the interviewer.



Table 2. Raw Data Collected in Orange County.

Percentage (%)
Sample Category Total |[Commercial |Residential
2 Corrugated Cardboard (OCC) 5.7 11.8 2.8
3 High Grade Paper (Office type) 14 1.9 11
4 Polycoated aseptic containers 0.5 0.7 0.4
5 Food service container (polycoated) 11 17 0.8
6 Other Composite (metal coated) 0.5 0.9| 0.3
7 Boxboards 2.2 2.3 2.2
8 Other Paper 154 11.2 17.3
9 #1 PET bottles 2.7 3.3 24
10 |#2 HDPE bottles- translucent 0.5 0.5 0.5
11  |#2 HDPE bottles- colored 0.4 0.5 0.4
12 |#3-#7 (Other plastic bottles) 0.2 0.2 0.2
13 |Expanded Polystyrene (food service) 0.8 11 0.6
14 |Expanded Polystyrene 0.9| 0.7 1.0
15 |Rigid Plastic (tubs, cups,lids) 15 12 1.7
16 |Rigid Plastic (food service plastics) 1.1 1.1 1.2
17 |Grocery Bags 1.6 0.9] 2.0
18 |Other Flexible Plastic 7.9 9.7 7.1
19 |Other Plastics 5.2 4.8 5.3

23 Aluminum Cans/ Foll 1.1 1.2 1.1
24 Steel/Tin cans 0.8 0.5 0.9

29 |Animal By-Product 18 1.6 1.9
30 |Other Organics 3.4 2.3 3.9

35 |Rubber and Leather 0.9 17 0.6
36 |Clothing, Footwear, other textiles 6.8 5.8 7.2
37 |Small appliances/ Electronics 2.1 2.3 2.0
38 |Hazardous waste 1.0 12 0.9
39 |Residuals 11.2 10.2 11.7




3.2 Processed Data

Data presented in this section has been complied into more general categories.
The colors in the tables correspond to the colors from the tables in section 3.1.
Categories highlighted in Table 2 were compiled into the general categories with the
same highlighted color, as seen below in the tables below. For example, the categories

from the conducted studye nt i t | e

d AOther Papero,

fFood Service Containerso, Ot her

generalc at egory AOt her

Paper o.

APol ycoat e
Compositeo,

Processed data from the Orange County waste sort is shown in Table 3 below.
Graphical representations of each waste sort can be found in Figures 6-8.

Table 3. Processed Data in Orange County

WasteCalc Categories

Aluminum Cans
Plastic Bottles
Steel Cans
Corrugated Paper
Office Paper

Percentage (%)

11 1.2
3.8 4.5
0.8 0.5
5.7 11.8
14 1.9

Total Commercial |Residential

11

3.5
0.9
2.8
11

Other Plastics

Other Paper 19.7 16.8 21
Textiles 6.8 5.8 7.2

Miscellaneous
White Goods
Tires

20.4 19.3
0 0
0 0

21

o

10
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Figure 6. Representation of Total Waste Collected.
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Figure 7. Representation of Commercial Waste Collected.
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Figure 8. Representation of Residential Waste Collected.

3.3 Overview of Results

The highest component of the MSW stream in
Papero at 19.7%. Contents typical in AOther P
composite paper products, boxboards, glossy paper, soiled napkins, and pizza boxes.

I n the US Environment al Advanoing&ustainableMateigge ncy 6 s (
Management: 2015 Fact Sheet, the highest componentof USMSWi n 2015 was Ot
P a p ear26%. Orange County seems to have a consistent outcome with a significant

portion of the country. The lowest componentinthisstudywas A Newspaper o at
Materials that can be recycled, including glass, aluminum cans, steel cans, plastic

bottles, corrugated boxes, newspaper, and office paper are classified as recyclables.

The percentage from each of these categories were summed to make a recyclable

category. Approximately 16.7% of the MSW stream consists of recyclable material.

IOt her Pl astastcemponensofthelcenmiercial MSW stream while

Aot her Papero is the highest component of the
component in the comihercioals mteta@admoi atANo R %.
component in the residemdiatl G.tI¥%.am i s ANewsp

4 CONCLUSION

Results of the Orange County waste composition study can now be incorporated
into the WasteCalc program. WasteCalc is an online tool created by FDEP and outside
contractors that allow any county in Florida to input information about the amount of
waste landfilled, recycled, and combusted. Currently, many counties in Florida have not
had a recent or any waste composition studies conducted. When this occurs,
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WasteCalc generates the material composition percentages based on counties that are
similar in population density to that specific county. However, it is important to conduct
waste composition studies in various counties so that WasteCalc can provide the
counties with more accurate and representative information. This data obtained in this
study will provide more accurate results for this county and counties similar to Orange
County. The information provided may also help to make decisions about sustainable
materials management in the future in Orange County.
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5 APPENDIX

5.1 ASTM Tables for calculating sample size

TABLE 2 Values of Mean (£) and Standard Deviation(s) for Within-
Week Sampling to Determine MSW Component Composition”
Standard

Componam Deviation|s) Maan (£
Mewsprint 0.07 0.10
Corrugated 0.0& 014
Plastic 003 009
Yard wasle 014 004
Food waste 0.03 010
Wood 0.08 008
Cither organics 008 005
Farrous 0.0 0.05
Alurminum 0004 o
Glass 005 0o
Other inorganics 0.03 0.06
1.00

“The tabulated mean values and standard deviations are estimates based on field
test data reported for MSW sampled during weekly sampling periods at several
locations around the United States.
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